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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he widertake to return , or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous commitmcationsj 

The Intensity of X-ray Reflection. 

In a letter on “The Intensity of X-ray Reflection 
from Powdered Crystals ” (Nature, July 8, p. 38), Prof. 
A. H. Compton and Mr. N. L. Freeman have described 
some measurements which they have made on the 
reflection of X-rays by rock-salt, and have compared 
their results with figures published by us in the 
Philosophical Magazine for July 1921. Quantitative 
measurements of the amount of radiation reflected 
by the crystal are of great interest, since it is probable 
that an estimate of the way in which the electrons 
are distributed throughout the atom may be based 
on them. 

In the case of the reflection by the (100) planes of 
rock-salt, they find a large discrepancy between our 
figures and theirs. The point at issue may be put 
as follows. By comparing the incident and reflected 
monochromatic X-ray beams, and applying formulae 
calculated by Darwin and others, it is possible to 
estimate the amount of X-ray energy scattered by 
an atom in certain directions in terms of that scattered 
by a single electron under the same conditions. As 
the angle through which the rays are scattered is 
increased, the amplitude of the diffracted wave falls 
off, owing to interference between the waves scattered 
by the electrons distributed around the centre of the 
atom. In the case of the (100) reflection by rock-salt, 
we found that at the angle at which the reflection 
takes place the effect of the 28 electrons in a pair 
of sodium and chlorine atoms is reduced to an effect 
20-1 times as great as that of a single electron (p. 7, 
Phil. Mag., loc. cit.). The ratio 20-1/28 is that 
indicated by j in this note by Prof. Compton and Mr. 
Freeman. 

We obtained an estimate for j 2 by measurements 
made with a single rock-salt crystal. Prof. Compton 
and Mr. Freeman determined the quantity by the 
powder method, measuring the amount of radiation 
diffracted by a layer of powdered rock-salt spread on 
a plate, irradiated by an X-ray beam made homo¬ 
geneous by previous reflection. They obtain a value 
of f, equal to 0-64, correct to 10 per cent., and quote 
our results as giving j 2 = 0-43, a much lower value. 

It may well be that our estimate is too low, for the 
reasons given by Prof. Compton in his note, which 
have been fully discussed recently by Darwin {Phil. 
Mag., May 1922). By using the powder method, the 
extinction effect, which increases the absorption of 
the rays passing through at the reflecting angle, is 
partly or wholly eliminated. We believe, however, 
that an error has been made in quoting our value for 
j 2 as being 0-43. We obtained 


f = o-gi- 3 . 

If this be the case, the discrepancy is not so great 
as Prof. Compton and Mr. Freeman believe. They 
used the molybdenum K a line, of wave-length 0-708 
A.U., whereas we used the rhodium K, line of wave¬ 
length 0-615 A.U. The value of f 2 , however, is 
independent of the wave-length for a spectrum of 
given order. 

Their estimate for the value of j 2 in the case of the 
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I (100) reflection is of the very greatest interest. The 
measurements made with a single crystal are difficult 
to interpret for the strong reflections, on account 
of extinction, though they are probably accurate for 
the weaker ones. On the other hand, it is just these 
values for j 2 at small angles which are of the greatest 
importance, as indicating the distribution of electrons 
in the atom, particularly in its outer confines. 

W. L. Bragg. 

R. W. James. 

Manchester University, July 13. 


Geology and the Primitive State of the Earth. 

I have no wish to depreciate the importance of 
the work of those geologists who have examined the 
older known rocks of the earth’s crust and decided 
that all of them have been altered since they first 
became solid ; but I question whether their results 
afford the evidence concerning the primitive state 
of the earth that is suggested by Prof. A. P. Coleman 
and Prof. G. A. J. Cole (Nature, June 17 and July 8). 
The deepest boring yet made is one of 2-5 km., and 
there are few over a kilometre in depth ; that is the 
extent of the crust accessible to geologists. Yet the 
average thickness of sediments over the continents 
is probably some kilometres, and in many places it is 
practically certain that the thickness reaches tens of 
kilometres. In addition, we have vast thicknesses 
of intrusive and eruptive rocks. Would it be surpris¬ 
ing if all rocks in their primitive state have been 
denuded away or buried to an inaccessible depth ? 

Even if it is considered that a piece of primitive 
crust, still unaltered, has had an appreciable chance 
of being discovered and examined, I do not see that 
the results actually found afford any evidence for the 
cold earth theory as against the hot earth theory. 
The primitive rocks formed by slow accretion of 
solid planetesimals would be in a perfectly character¬ 
istic and recognisable condition ; no such rock has, 
so far as I have heard, been discovered, and therefore 
Prof. Coleman’s arguments, if they are sound, would 
be just as injurious to the planetesimal theory as to 
the hot earth theory. 

The temperature of the surface of the earth is at 
present maintained almost wholly by solar radiation, 
and not by conduction from the interior. The rate 
of conduction of heat from the interior is of order 

2 x io~° cals/cm. 2 sec. The solar constant is about 

3 x io' 2 cals/cm. 2 sec. Even if the earth had a solid 
crust only a mile thick, the surface temperature 
would still depend wholly on the sun’s radiation. 
Thus it would become cool at the surface at a very 
early stage in the solidification, and it is not surprising 
that the oldest rocks should show evidence of water 
at the surface. 

I have published in the Monthly Notices of the 
Royal Astronomical Society, vol. 77, 1916, pp. 84-112, 
and in the Proceedings of the Royal Society, vol. ioo| 
1921, pp. 122-123, arguments that I believe to be 
fatal to the form of the planetesimal hypothesis that 
attributes to solid planetesimals any cosmogonical 
importance, and postulates an earth that has always 
been solid. No supporter of this hypothesis has yet 
published any reply to, or acknowledgment of, these 
criticisms. Harold Jeffreys. 

St. John’s College, 

Cambridge, July 10. 


a-Particles as Detonators. 

The observation recorded by Mr. Henderson in a 
letter to Nature of June 10, under the above heading, 
appears to involve possibilities of the greatest prac- 
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tical importance. Mr. Henderson found that under 
suitable conditions an a-particle may cause the de¬ 
tonation of nitrogen iodide, about one a-particle in 
10 7 or io 8 being effective. He suggests that other 
unstable substances may be similarly affected. The 
question naturally arises as to whether any of the 
explosives commonly used are sufficiently unstable 
to be detonated in this way. As they are all very 
much more stable than nitrogen iodide we would 
expect that the chance of an a-particle causing 
detonation would be much smaller, so that an 
explosion might only occur after a lengthy exposure to 
a copious source of a-particles. Still, in view of the 
almost universal presence of small traces of radio¬ 
active matter, it is possible that some unexplained 
explosions have been brought about in this way. 
It would appear to be worth while to conduct an 
investigation into the possible effect of a-particles 
on various explosives and detonators. If it is found 
that there is even the remotest possibility of detona¬ 
tion occurring, precautions should be taken in the 
manufacture of explosives to reduce the radioactive 
contamination to the lowest possible value. 

Horace H. Poole. 

Royal Dublin Society, July n, 1922. 


Occurrence of a Crystalline Style in the American 
Slipper Limpet (Crepidula fornicata) and its Allies. 

During recent investigations, carried out with the 
aid of a Government grant, on the oyster beds in the 
river Blackwater, freshly caught specimens of the 
American slipper-limpet (Crepidula fornicata) were 
examined fresh microscopically, and the interesting 
fact was established that this species possesses a 
crystalline style. Individuals which have been out 
of water 24 hours or'more still possess remains of 
the style, which has undergone partial solution. 
Crepidula differs therefore in this respect from the 
native oyster (O. edulis), the-styleof which is frequently 
completely dissolved within 3 to 5 hours after indi¬ 
viduals are taken out of water, and is completely dis¬ 
solved in all specimens after about 10 hours out of 
water. 

In the style of Crepidula occasional Spirochsetes 
(Cristispira balbiani?) were seen, but not identified. 
By analogy it was suggested that the allies of 
Crepidula should also possess a crystalline style, and 
an examination of fresh specimens at Plymouth at 
once proved the surmise correct in the case of the 
species Calyptreea chinensis and Capulus hungaricus. 
It is highly probable, therefore, that a crystalline 
style is present in the whole of the Calyptrasidae 
and the Capulid® ; it is also not improbable that a 
style may be present in all sedentary non-parasitic 
Streptoneura. 

I have long suspected that a crystalline style— 
particularly in molluscs—is associated with a mode 
of feeding which consists essentially in the capture 
of planktonic organisms by mucus controlled by 
harmonised ciliary mechanisms. The discovery of a 
crystalline style in Crepidula and some of its allies, 
which all feed in the manner mentioned, lends some 
support to this idea; but too little is known of the 
habits of other gastropods which definitely possess a 
style, to permit of a general correlation of the presence 
of st3de with capture of food by means of mucus. 
Some indications have been obtained by rough hurried 
experiments that the style substance is a good solvent 
for mucus; and if this observation can be confirmed 
it may well be shown that the dissolving of the 
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mucus enveloping food-masses is one of the most 
important functions of the crystalline style. 

J. H. Orton. 

The Marine Biological Laboratory, 

Plymouth, July 13. 


Sense of Smell in Birds. 

In the issue of Nature for June 17 there is a discus¬ 
sion on the inadequacy of present observations on the 
sense of smell in birds. Perhaps the following notes 
would be of interest. They are from an account of 
the habits of the birds of Trinidad which will be 
published shortly by the Department of Agriculture 
of that island. 

On September 20, 1918, I observed large numbers 
of the black vulture ( Cathartes fastens) collected on 
and round a field which had recently been experi¬ 
mentally manured with liquid slaughter-house refuse 
and could be smelt a quarter of a mile away, although 
nothing was visible to the eye. A few red headed 
vultures ( Cathartes aura) were also present. In 
Panama the same birds quickly found the body of 
an animal that I put close to the trunk of a thick tree, 
quite invisible from above. 

Still more interesting is an observation by Hart 
(Bull. Dept. Agr. Trinidad II., p. 155), who records 
that Cathartes fastens used to collect in the morning 
hours on trees near a plant of Aristolochia gigas v. 
sturtevanti which was flowering, and which has a 
particularly strong odour. There can be no doubt 
that these birds have an efficient sense of smell. At 
the same time I think that their congregation in 
numbers is due to watching the movements of their 
neighbours. C. B. Williams. 

Ministry of Agriculture, Cairo, Egypt, 

June 29. 


The Skull of Sir Thomas Browne. 

It may be known to some readers of Nature that 
the skull of Sir Thomas Browne has recently been 
reinterred at Norwich, but that previously it came 
to London, where careful measurements, drawings, 
and tracings of it were made. It is proposed to 
publish a full account of the skull in Biometrika, but 
it would add much to the interest of the proposed 
monograph if it were accompanied by a series of 
reproductions of the portraits and engravings of one 
of the most noteworthy of Englishmen -who have 
combined the study of medicine with the pursuit 
of literature. 

The large number of plates required to illustrate 
adequately the relation of the skull to the portraits 
renders—under the present conditions of both printing 
and illustrative work—the appearance of a complete 
monograph, such as we desire to see issued, very 
difficult. We propose, therefore, to issue one hun¬ 
dred copies of the monograph at the price of one 
guinea each, if lovers of Sir Thomas Browne can be 
found in adequate numbers to subscribe for copies. 
Will you kindly permit us to appeal through your 
columns for the names of those who are willing to 
aid in this scheme for putting on permanent record 
the physical aspect of the author of the “ Religio 
medici,” who, by that and his other works, has won 
a unique position in the heart as well as in the mind 
of every cultured Englishman ? Willingness to sub¬ 
scribe may be notified to either of the undersigned 
at the Royal College of Surgeons, Lincoln-Inn Fields, 
and University College, London, respectively. 

Arthur Keith. 

Karl Pearson. 

London, July 12. 

E 2 


©1922 Nature Publishing Group 







